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journal homepage: www.journal-surgery.netReplyReply to the letter entitled ‘An inexact study design produces misleading
conclusions’1Wewant to thank the authors1 for their interest in our article on
adhesion formation in an optimized local atmosphere.2 We would
like to respond to the concern regarding the design of our study
and the conclusions drawn from the study.
First, the authors claim that ‘factors highlighted in the discussion
section may have been biased’,1 thereby probably referring to a claim
later in the letter stating that ‘the authors should have discussed
opposite positions’ regarding the impact of CO2 on adhesion forma-
tion.1We feel that this claim is unjustiﬁed, since in the discussion of
our article we wrote that ‘The total effect of peritoneal exposure to a
high carbon dioxide concentration instead of ambient air is still un-
known. Earlier trials have found results that suggest peritoneal expo-
sure to carbon dioxide instead of ambient air would reduce post-
operative adhesion formation, but the results of other trials suggest
the opposite’.2 We continue discussing results of several studies
that ﬁnd that a carbon dioxide pneumoperitoneum reduces inﬂam-
matory response compared to air,3e5 and studies that ﬁnd that CO2
pneumoperitoneum causes peritoneal acidosis6e8 and increased
ﬁbrinolysis,9,10 therefore possibly reducing adhesion formation.10
Afterward, we discuss studies that ﬁnd that carbon dioxide dam-
ages the mesothelial ultrastructure, thereby possibly promoting
adhesion formation11e13 and studies that ﬁnd that carbon dioxide
promotes PAI-1 expression14 or reduces Tpa activity,15 thereby
reducing ﬁbrinolysis10,16 and therefore possibly increasing adhe-
sion formation.10
Secondly, the authors state that the conclusions of our study are
misleading.1 In our study, we concluded that the rats in our study
that were exposed to a warmed, humidiﬁed atmosphere of >75%
CO2 and 3e4% oxygen had more and more severe adhesion forma-
tion.2 We did not draw any conclusions as to the cause of this
ﬁnding. We did not conclude that CO2 is associated with increased
adhesion formation, we only stated that this could not be excluded:
‘given the results in this trial and the conﬂicting results in earlier trials,
it cannot be excluded that the high carbon dioxide concentration in the
artiﬁcial atmosphere is the reason or part of the reason for the
increased postoperative adhesion formation’. We believe adhesion
formation is a process in which many factors may play a role. We
mention several factors at the end of the discussion in our article
that could have inﬂuenced the adhesion formation in our study.2
We appreciate your concern1 about the differences in our adhe-
sion model creation modes. We discuss it as a possible bias in our
article.2 We also did consider operating both groups inside the
Perspex box before the start of the study and in hindsight probably
should have in order to prevent any unnecessary bias. WeDOI of original article: http://dx.doi.org/10.1016/j.ijsu.2013.11.009.
1743-9191/$ e see front matter  2014 Surgical Associates Ltd. Published by Elsevier Lt
http://dx.doi.org/10.1016/j.ijsu.2013.12.008performed a pilot study and concluded that operating in the box
did not impair our hand movements in any noticeable way and
that the bias would be insigniﬁcant. We agree that more complex
surgical procedures might have been more difﬁcult to perform
and could have led to a large bias and biased results. However,
the procedure performed was a simple one, we only performed a
laparotomy, made 4 lesions and applied self-retaining retractors,
followed by ﬁlling the abdominal cavity with isotonic saline, drip-
ping nine drops of blood in the abdominal cavity and closing the
abdominal cavity with PDS sutures. Procedures were performed
in the exact same way and took, on average, the same amount of
time.
Lastly, we totally agree with the statement ‘a well-designed study
with standardized surgical procedures could cast light on the highly
complex pathophysiology of adhesion formation and the impact of
gas-environment on this process’.1
Ethical approval
The studywas approved by Norwegian Animal Research Author-
ity (NARA).
Funding
Norwegian University of Science and Technology (NTNU), which
had no involvement in the study design, in the collection, analysis
and interpretation of data. NTNU had no involvement in thewriting
of the manuscript or in the decision of submitting the manuscript
for publication.
Author contribution
Esther Kuhry: Study design, writing, operating.
Ronald Mårvik: Study design, writing.
Arild de Vries: Study design, writing, operating, analysis, data
collection.
Conﬂicts of interest
No conﬂict of interest.References
1. Mynbaev OA, Eliseeva M, Tinelli A, et al. An inexact study design produced
misleading conclusions: to perform operative procedures in an optimized local
atmosphere: can it reduce post-operative adhesion formation? de Vries A, Mar-
vik R, Kuhry E. [Int J Surg 2013 Sep 27. pii: S1743e9191(13)01053-4. doi:
10.1016/j.ijsu.2013.09.005]. Int J Surg 2013 [Epub 2013/12/10].
2. de Vries A, Marvik R, Kuhry E. To perform operative procedures in an optimized
local atmosphere: can it reduce post-operative adhesion formation? Int J Surg
2013 [Epub 2013/10/02].d. All rights reserved.
Reply / International Journal of Surgery 12 (2014) 251e252252
REPLY3. Moehrlen U, Ziegler U, Boneberg E, et al. Impact of carbon dioxide versus air
pneumoperitoneum on peritoneal cell migration and cell fate. Surg Endosc
2006;20(10):1607e13 [Epub 2006/07/11].
4. Moehrlen U, Schwoebel F, Reichmann E, Stauffer U, Gitzelmann CA,
Hamacher J. Early peritoneal macrophage function after laparoscopic surgery
compared with laparotomy in a mouse mode. Surg Endosc 2005;19(7):958e
63 [Epub 2005/05/28].
5. Ure BM, Niewold TA, Bax NM, HamM, van der Zee DC, Essen GJ. Peritoneal, sys-
temic, and distant organ inﬂammatory responses are reduced by a laparoscopic
approach and carbon dioxide versus air. Surg Endosc 2002;16(5):836e42 [Epub
2002/05/09].
6. Bergstrom M, Falk P, Park PO, Holmdahl L. Peritoneal and systemic pH during
pneumoperitoneum with CO2 and helium in a pig model. Surg Endosc
2008;22(2):359e64 [Epub 2007/05/25].
7. Hanly EJ, Aurora AR, Fuentes JM, et al. Abdominal insufﬂation with CO2 causes
peritoneal acidosis independent of systemic pH. J Gastrointest Surg Off J Soc Surg
Aliment Tract 2005;9(9):1245e51 [discussion 51-2. Epub 2005/12/08].
8. Wong YT, Shah PC, Birkett DH, Brams DM. Carbon dioxide pneumoperitoneum
causes severe peritoneal acidosis, unaltered by heating, humidiﬁcation, or bicar-
bonate in a porcinemodel. Surg Endosc 2004;18(10):1498e503 [Epub2005/03/26].
9. Hanly EJ, Aurora AA, Shih SP, et al. Peritoneal acidosis mediates immunoprotec-
tion in laparoscopic surgery. Surgery 2007;142(3):357e64 [Epub 2007/08/29].
10. Atta HM. Prevention of peritoneal adhesions: a promising role for gene ther-
apy. World J Gastroenterol WJG 2011;17(46):5049e58 [Epub 2011/12/16].
11. Suematsu T, Hirabayashi Y, Shiraishi N, Adachi Y, Kitamura H, Kitano S.
Morphology of the murine peritoneum after pneumoperitoneum vs laparot-
omy. Surg Endosc 2001;15(9):954e8 [Epub 2001/07/10].
12. Brokelman WJ, Lensvelt M, Borel Rinkes IH, Klinkenbijl JH, Reijnen MM. Perito-
neal changes due to laparoscopic surgery. Surg Endosc 2011;25(1):1e9 [Epub
2010/06/17].
13. Rosario MT, Ribeiro Jr U, Corbett CE, et al. Does CO2 pneumoperitoneum alter
the ultra-structuture of the mesothelium? J Surg Res 2006;133(2):84e8 [Epub
2005/12/20].
14. Bergstrom M, Falk P, Holmdahl L. CO2 promotes plasminogen activator inhib-
itor type 1 expression in human mesothelial cells. Surg Endosc 2003;17(11):
1818e22 [Epub 2003/06/13].15. Nagelschmidt M, Gerbecks D, Minor T. The impact of gas laparoscopy on
abdominal plasminogen activator activity. Surg Endosc 2001;15(6):585e8
[Epub 2001/10/10].
16. Molinas CR, Elkelani O, Campo R, Luttun A, Carmeliet P, Koninckx PR. Role of
the plasminogen system in basal adhesion formation and carbon dioxide
pneumoperitoneum-enhanced adhesion formation after laparoscopic surgery
in transgenic mice. Fertil Steril 2003;80(1):184e92 [Epub 2003/07/10].Arild de Vries*
Norwegian University of Science and Technology (NTNU),
Department of Cancer Research and Molecular Medicine, Trondheim,
Norway
Ronald Mårvik, Esther Kuhry
Norwegian University of Science and Technology (NTNU),
Department of Cancer Research and Molecular Medicine, Trondheim,
Norway
Trondheim University Hospital,
National Center for Advanced Laparoscopic Surgery (NSALK),
Department of Surgery, St. Olavs Hospital,
Olav Kyrres Gate 17, 7491 Trondheim, Norway
*Corresponding author.
E-mail addresses: arilddevries@hotmail.com,
arildwie@stud.ntnu.no (A. de Vries).
22 November 2013
Available online 27 December 2013
